Abstract
Introduction
Chemotherapy is important in systematic treatment of patients with breast cancers after surgery. However, multidrug resistance (MDR) constitute a major obstacle for successful chemotherapy [1] . [3] . In cancers including breast cancer, overexpression of Pgp has been found to be correlated with poor outcome for patients with chemotherapy [4] . Although classic MDR modulators such as verapamil (VRP) and cyclosporin A have been found to be able to reverse MDR in vitro, their clinical applications are limited because of their innate toxicities [5] . Successful reversal of drug resistance is still awaiting new therapeutic strategies such as gene therapy and immunity therapy [6] . 2131 [7, 8] . However, ribozymes are RNA molecules that are unstable in cell medium and are easily degradable [9] , thus making them inconvenient for experimental use. Compared with ribozymes, deoxyribozyme (DRz), especially the 10-23 type DRz, is composed entirely of DNA and is more stable in vitro [10] . The 
MDR means tumours can exhibit a cross-resistant phenotype against a variety of antineoplastic drugs that differ widely with structures and mechanisms of action [2]. One of underlying mechanisms for MDR involves overexpression of membranespanning P-glycoprotein (Pgp), which is encoded by multidrug resistance gene-1 (MDR1). Pgp acts as a drug efflux pump and exports chemotherapeutic agents from cancer cells

10-23 DRz was derived from an in vitro selection technique using a combinatorial library of DNA sequences. Consisting of a conserved catalytic domain of 15 nt and two substrate-binding arms of variable length and sequence, they bind and cleave target RNA with its only substrate requirement being a purine-pyrimidine (R-Y, R ϭ A or G; Y ϭ U or C) dinucleotide.
Many reports showed that DRzs inhibited gene expression of viral RNAs [11] as well as mRNAs of oncogenes or receptors such as BCR-ABL fusion gene [12] . DRzs 
Materials and methods
Cell culture
The parental breast carcinoma cell lines MCF-7 and MDA-MB-231, both of which are sensitive to adriamycin, were obtained from the American National Cancer Institute. The MDR subline cells MCF-7/ADM and MDA/ADR were generated by step-wise selection of parental cells in increasing concentrations of adramycin [18] . [19] , the 5Ј-region of MDR1 mRNA was analysed. The secondary structure of 5Ј-region of MDR1 mRNA is shown in Figure S1 . Twelve R-Y dinucleotides were identified on the surface of the MDR1 mRNA secondary structure (location shown in Table 1 and Fig. S1 
Screening of DRz
Quantitative analysis of Pgp by flow cytometry
The amount of Pgp was analysed quantitatively by fluorescence-activated cell sorting as previously reported [20] .
Determination of intracellular Rhodamine (Rh123) retention
The cells were seeded in 6- (Table S1 ). The chemosensitivity assay also confirmed DRz 3 
(T -B)/ (U -B), and growth inhibition (%) ϭ 100 -cell survival rate (%), where T (treated) is the absorbance of drug-treated cells, U (untreated) is the absorbance of untreated cells and B (blank) is the absorbance in the absence of both drug and MTT. Relative drug resistance was assessed by determining the IC50, which is defined as the concentration of cytotoxic drug causing 50% inhibition of cell
MDR1 mRNA expression in transfected cells
The (Fig. 1B) . (Fig. S2A, P Ͻ 0 (Fig. 3B and Fig.  S2B , P Ͻ 0.05). (Fig. 4, P 
Expression of Pgp in transfected cells
.05). During the continuous observations of DRz at 5 g/ml, the inhibitory effect of DRz 3 on Pgp expression appeared 12 hrs after transfection and reached its climax 36 hrs after transfection, with better and longer inhibition efficiency than that for the other two groups
Analysis of Pgp function in transfected cells
Rh123 is specific substrate transported by Pgp. Increased intracellular Rh123 retention in treated cells as compared to the mock control indicated that the efflux function of Pgp was inhibited. This experiment was conducted 36 hrs after transfection with DRz 3, ASODN or anti-miR-27a inhibitor at 5 g/ml. Rh123 retention showed that intracellular Rh123 in cells treated with DRz 3 was significantly higher than that of the other two groups both in MCF-7/ADM cells
Evaluation of chemosensitivity in transfected cells
